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1
$M$ , $Q_{n-1}$ $CP^{n}$
2 . $C^{\infty}$ $G:Marrow Q_{n-1}$ . $G$ Gauss
$n$ $S^{n}$ $G$
3 , 4 , 1-4 . , 5
Gauss $G$ $H$ : $Marrow R^{n+1}$
$S^{n}$ . , 6
$C^{\infty}$ $G$ $H$ ,
Gauss $S^{n}$
( 5) , $S$ $X$
$G$ $H$
2 Gauss
$M,$ $n$ $S^{n}$ , C $X$ :
$Marrow S^{n}$ $S=$ ($M,$ $S$n, $X$) $S^{n}$ .
$S=$ ( $M,$ $S$n, $X$ ) $S^{n}$ . $m_{0}\in M$ . $m_{0}$
$(U, z=u_{1}+\sqrt{-1}u_{2})$ , $U$
. $C^{\infty}$ $A:Marrow R^{k}$ ,
$A_{z}= \frac{\partial A}{\partial z}=\frac{1}{2}(\frac{\partial A}{\partial u_{1}}-\sqrt{-1}\frac{\partial A}{\partial u_{2}})$ ,
$A_{\overline{z}}= \frac{\partial A}{\partial\overline{z}}=\frac{1}{2}(\frac{\partial A}{\partial u_{1}}+\sqrt{-1}\frac{\partial A}{\partial u_{2}}$)
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$\text{ _{}\mathrm{c}}n$ $CP^{n}$ 2 $Q_{n-1}$








) , $dX_{u}(( \frac{\partial}{\partial u_{2}})_{u})$
$X_{u_{1}}$ $(u)$ , $X_{u_{2}}$ (u) , $X$ (M) $R^{n+1}$
2
$Q_{n-1}$ . $S$ Gauss
$G:Marrow Q_{n-1}$ $(u \mapsto[\frac{\partial X}{\partial\overline{z}}(u)])$
.
$u\in M$ , $G$ (u) $R^{n+1}$
2 $\hat{G}$ (u) ,
$P(M, G)=\cup\hat{G}(u)u\in M$
<. $P$ (M, $G$) $R^{n+1}$ $V$
, $k$ $2\leq k\leq n+1$ . $R^{n+1}$
$V$ $V^{[perp]}$ $\text{ _{}\circ}R^{n+1}$ $m$
Stie$fel$ $St(n+1, m)$ $(n+1)$ $C^{n+1}$




$S=$ ($M,$ $S$n, $X$ ) $(n\geq 3)$ . $m_{0}\in M$
$(U, z)$ . $S$ Gauss $G:Marrow$
$Q_{n-1}$ ,
$E_{i}$ : $Uarrow R^{n+1}\backslash \{0\}$ $(i=1,2)$
.
1. $U$ $G(z)=[(E_{1}+\sqrt{-1}E_{2})(z)]$ .
2. $E^{T}$ (u) $:=$ ( $E_{1}$ (u), $E_{2}(u)$ ) $\hat{G}$ (u) .
3. $E^{T}$ (u) $\hat{G}$ (u) .
$u\in U$ , $E$ (u) $:=$ ( $E^{T}$ (u), $E^{N}(u)$ ) $=(E_{1}(u)$ , E2(u), $E_{3}(u)$ ,
, $E_{n+1}$ (u) $)$ $R^{n+1}$
. $C^{\infty}$
${}^{t}\Psi$ : $Uarrow C^{2}\backslash \{0\}$ $(z\mapsto(\psi_{1}(z),$ $-\sqrt{-1}\psi_{1}(z)))$
$X_{z}=E^{T}\Psi$




$\frac{\partial X}{\partial z}=\frac{\partial E^{N}}{\partial z}A+E^{N}\frac{\partial A}{\partial z}=E^{T}\Psi$
, ${}^{t}E^{N}E^{T}=0$ ${}^{t}E^{N}E^{N}=I_{n-1}$




${\rm Im} \{\frac{\partial {}^{t}E^{N}}{\partial\overline{z}}\frac{\partial E^{N}}{\partial z}+^{t}$ E$N_{\frac{\partial E^{N}}{\partial z}\frac{\partial {}^{t}E^{N}}{\partial\overline{z}}E}N\}=0$
. , $U$ ,
$m_{0}\in U$ $A(m_{0})=\xi\neq 0$ ,
(1) $A:Uarrow R^{n-1}(C^{\infty})$ . .
1. ([4]) $M$ .$\tau$ $\grave{}$ , $S=$ ($M,$ $S$n, $X$)
Gauss $G$ : $M-Q_{n-1}$ . $3\leq k\leq n$ ,
.
(1) $G$ Gauss , $\hat{X}(M)\subset V\cap S^{n}$ $S^{n}$
$\hat{S}=$ ( $M,$ $S$n, $\hat{X}$ ) .
(2) $S_{\mathrm{Y}}=$ ($M,$ $S$n, Y) Gauss $G$ , $\mathrm{Y}$
$\mathrm{Y}=c\hat{X}+tq$ . , $c$ $t$
$c=\pm\sqrt{1-t^{2}}$, $|t|<1$
, q\in V $S^{n}$ .
$S^{n}$
$\subset V\cap S^{n}$
2. ([4]) $M,$ $G$ $S=$ ( $M,$ $S$n, $X$ ) 1 .
$S_{\mathrm{Y}}=$ ( $M,$ $S$n, Y) Gauss $G$ . , $k=$
$n+1$ , $\mathrm{Y}=\pm X$ .
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4 Gauss $S^{n}$
$M$ , $C^{\infty}$ $G$ : $Marrow Q_{n-1}(n\geq 3)$
. $m_{0}\in M$ . $m_{0}$ $(U,$ $z=$
$u_{1}+\sqrt{-1}u_{2})$ , $U$ . $U$ , $C^{\infty}$
$E_{i}$ : $Uarrow R^{n+1}\backslash \{0\}$ $(i=1,2)$
$u\in U$ .
1. $E^{T}$ (u) $:=$ ($E_{1}(u),$ $E$2(u)) $\hat{G}$ (u) .
2. $E^{T}$ (u) $\hat{G}$ (u) .
$E$ (u) $:=$ ( $E^{T}$ (u), $E^{N}(u)$ ) $=$ ( $E_{1}(u)$ , E2(u), $E_{3}(u),$ $\mathrm{I}\mathrm{t}|,$ $E_{n+1}(u)$ ) $R^{n+1}$
.
$M$ Gauss $C$ , $z=u_{1}+\sqrt{-1}u_{2}$ $C$
.
1. ([4]) $C^{\infty}$ $G$ : $Carrow Q_{n-1}(n\geq 3)$ . $k\geq 3$
$\tau$
$C$ $z_{0}$ , $z_{0}$ $U_{0}$
, $C^{\infty}$
$E^{T}=$ ( $E_{1}$ , E2) : $U_{0}arrow St(n + 1,2$),
$E^{N}=(E_{3}, \circ \mathrm{r}-, E_{n+1})$ : $U_{0}arrow St(n +1, n-1)$
$E=$ ( $E^{T},$ $E$N): $U_{0}arrow SO(n+1)$
:
(i) $u\in U_{0}$ $E^{T}$ (u) $\hat{G}$ (u)
.
(ii) $U_{0}$




$(I_{n+1}-E^{Nt}E^{N}) \frac{\partial E^{N}}{\partial u_{j}}\neq 0$ $(j=1,2)$
. $U_{0}$ ,
$B:= \frac{\partial^{t}E^{N}}{\partial z}(I_{n+1}-E^{Nt}E^{N})\frac{\partial E^{N}}{\partial z}$
, $z_{0}$ ${}^{t}\xi B(z_{0})\xi=0$ $\xi\in R^{n-1}\backslash \{0\}$
.
(iv) $U_{0}$
$\frac{\partial^{t}E^{N}}{\partial z}E^{N}B+B^{t}E^{N}\frac{\partial E^{N}}{\partial z}-\frac{\partial B}{\partial z}=0$
.
, $G$ Gauss $S=$ ($C,$ $S$n, $X$ ) .
$(\mathrm{i})-(\mathrm{i}\mathrm{v})$ $E=$ ( $E^{T},$ $E$N) .
, $(\mathrm{i})-(\mathrm{i}\mathrm{v})$ $G$ .
$G$ Gauss $S^{n}$
.
3. $M$ , $C^{\infty}$ $G$ : $Marrow Q_{n-1}(n\geq$
$3)$ . $k\geq 3$ . $m_{0}\in M$ . $m_{0}$
$(U_{0}, z)$ , $U_{0}$ . $U_{0}$ $C^{\infty}$
$E=$ ( $E^{T},$ $E$N): $U_{0}arrow SO(n+1)$ 1 $(\mathrm{i})-(\mathrm{i}\mathrm{v})$
. , $m_{0}$ $U$ , $G|_{U}$ Gauss
$S=$ ( $U,$ $S$n, $X$ ) .
( ) $m_{0}$ $(U, z=u_{1}+\sqrt{-1}u_{2})$




$A(m_{0})=\xi\neq 0$ (1) $A$ :
$Uarrow R^{n-1}(C^{\infty})$ $\mathrm{t}A$ $C^{\infty}$ $\mathrm{Y}$ : $Uarrow$
$R^{n-1}$ $\mathrm{Y}=E^{N}A$ . ,
$\frac{\partial \mathrm{Y}}{\partial z}=(I_{n+1}-E^{Nt}E^{N})\frac{\partial E^{N}}{\partial z}A$
,
$\langle\frac{\partial \mathrm{Y}}{\partial z},$
$\frac{\partial \mathrm{Y}}{\partial\overline{z}}\rangle={}^{t}A\frac{\partial^{t}E^{N}}{\partial z}(I_{n+1}-E^{Nt}E^{N})\frac{\partial E^{N}}{\partial z}A=t$ ABA
. (iv) \not\in , $A$
0 . $C^{\infty}$ $\mathrm{Y}$ . ,
${}^{t}E^{N}E^{N}=I_{n-1}$
$t_{E^{N_{\frac{\partial \mathrm{Y}}{\partial z}=}t}E^{N}(I_{n+1}-E^{Nt}E^{N})\frac{\partial E^{N}}{\partial z}A=0}$
, $\mathrm{Y}$ Gauss $G|_{U}$ .
$\langle \mathrm{Y},$ $\frac{\partial \mathrm{Y}}{\partial z}\rangle=\langle E^{N}A,$ $(I_{n+1}-E^{Nt}E^{N}) \frac{\partial E^{N}}{\partial z}A\rangle$
$=t$A$\frac{\partial^{t}E^{N}}{\partial z}(I_{n+1}-E^{Nt}E^{N})E^{N}A$
$=0$
. $U$ $\mathrm{Y}$ $U$ \not\in .
$C^{\infty}$ $X$ : $Uarrow S^{n}$
$X= \frac{1}{|\mathrm{Y}|}\mathrm{Y}$
$S=$ ( $U,$ $S$n, $X$ ) Gauss $G|u$ .
Gauss $S^{n}$
$R_{1},$ $R_{2}$ $C$ , $D_{1},$ $D_{2}$ $C$ ,
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(1) $R=R_{1}\cup R_{2}$ .
(2) $L=R_{1}\cap R_{2}$ .
(3) $R_{j}\subset D_{j}$ $(j=1,2)$
(4) $L\subset D_{1}\cap D_{2}$
(5) $W$ $L$ $D_{1}\cap D_{2}$ .
(6) $G|_{D_{j}}(j=1,2)$ Gauss $S_{j}=$ ( $D_{j},$ $S$n, $\Psi_{j}$ )
.
.
4. $k=n+1$ , $G|_{R}$ Gauss $S\text{ }$ =
($R,$ $S$n, $\Psi_{R}$) .
( ) $k=n+1$ , 2 $W$ $\Psi_{1}=\pm\Psi_{2}$ $\mathrm{r}$
$C^{\infty}$ $\Psi_{R}$ : $Rarrow S^{n}$ .
(1) $\Psi_{1}=\Psi_{2}$ $\Psi_{R}|_{D_{j}}=\Psi_{j}$ $(j=1,2)$ .
(2) $\Psi_{1}=-\Psi_{2}$ $\Psi_{R}|_{D_{1}}=\Psi_{1}$ , $\Psi_{R}|_{D_{2}}=-\Psi_{2}$ .
$\Psi_{R}$ $S_{R}=$ ( $R,$ $S$n, $\Psi_{R}$) Gauss $G|_{R}$
.
4 $S_{R}$ $R$ .
5. $K$ $C$ . 1 , $k=n+1$
, $G|_{K}$ Gauss $S_{K}=\not\in K,$ $S$n, $\Psi_{K}$ ) .
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( ) $K$ $p\cross q$ $K_{ij}(1\leq i\leq p,$ $1$ \leq
$j\leq q)$ .
(1) $K_{ij}\cup K_{ij+1}$ $K_{ij}\cup K_{i+1j}$ .
(2) $K_{ij}\cap K_{ij+1}p$ $K_{ij}\cap K_{i+1j}$ .
(3) $K_{j}:=i=1\cup K_{ij}$ .
(4) $K_{j}\cup K_{j+1}$ , $K_{j}\cap K_{j+1}$ .
(5) $K=\cup K_{ij}$ .
$K_{j+}1$
$K_{j}$
$K_{ij}$ , 3 $D_{ij}\supset K_{ij}$
, $G|_{D_{j}}.\cdot$ Gauss $S_{ij}=$ ( $D_{ij},$ $S$n, $\Psi_{ij}$ )
. 4 $K$ $G|_{K_{11}\cup K_{21}}$ Gauss
$S_{K_{11}\cup K_{21}}=$ ( $K_{11}\cup K_{21},$ $S$n, $\Psi_{K_{11}\cup K_{21}}$ )
. $K_{11}\cup K_{21}$ $K_{31}$ ,
$G|K_{1}$ Gauss $S_{1}=$ ( $K_{1},$ $S$n, $\Psi_{K_{1}}$ )
. $K_{j}$ . $K_{1}\cup K_{2}$
, $K_{1}\cap K_{2}$ , 4 $G|_{K_{1}\cup K_{2}}$ Gauss
$\hat{S}=$ ( $K_{1}\cup K_{2},$ $S$n, $\Psi_{K_{1}\cup K_{2}}$ )
. $G|K$ Gauss
$S_{K}=$ ( $K,$ $S$n, $\Psi_{K}$ ) .
5 .
6. 1 , $k=n+1$ , $G$ Gauss
$S=$ ($C,$ $S$n, $X$) .
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( ) $C$ $K_{j}$ $\{K_{j}\}$
;
$C=\cup K_{j}j=1\infty$ , $K_{j}\subset \mathrm{I}\mathrm{n}\mathrm{t}K_{j+1}\subset K_{j+1}$ .
$K_{j}$ $G|_{K_{\mathrm{j}}}$ Gauss $S_{K_{j}}=$ ( $K_{j},$ $S$n, $X_{j}$ )
. $K_{1}$ $X_{1}=\pm X_{2}$ $C^{\infty}$ $\hat{X}_{2}$ : $K_{1}arrow$
$S^{n}$ .
(1) $K_{1}$ $X_{1}=X_{2}$ $\hat{X}_{2}|_{K_{j}}=X_{j}$ $(j=1,2)$ .
(2) $K_{1}$ $X_{1}=-X_{2}$ $\hat{X}_{2}|_{K_{1}}=X_{1},\hat{X}_{2}|_{K_{2}\backslash K_{1}}=-X_{2}$ .
$\hat{X}_{2}$ $\hat{S}_{2}=$ ( $K_{2},$ $S$n, $\hat{X}_{2}$ ) Gauss $G|_{K_{2}}$
.
, $j$ $G|_{K_{j}}$ Gauss $\hat{S}_{j}=(Kj,$ $S$n,
$\hat{X}_{j})$ ,
$\hat{X}_{j+1}|_{K_{j}}=\hat{X}_{j}$ ($j=1,2,$ $\mathrm{H}$ e-)
. $S=$ ($C,$ $S$n, $X$ )
$X|_{K_{j}}=\hat{X}_{j}$ $(j=1,2,1\mathrm{O}\mathrm{C})$
. $S$ Gauss $G$ .
7. 1 , $3\leq k\leq n$ , $G$ Gauss
$S=$ ($C,$ $V$ \cap Sn, $X$) .
( ) $z_{0}\in C$ . 3 , $z_{0}$ $U$
, $G|_{U}$ Gauss $S_{0}=$ ( $U,$ $S$n, $\Psi_{0}$ )
. $3\leq k\leq n$ , 1(1) $\Psi_{1}(U)\subset V\cap S^{n}$
$C^{\infty}$ $\Psi_{1}$ , $G|_{U}$ Gauss , $\Psi_{1}$
$S_{1}=$ ( $U,$ $S$n, $\Psi_{1}$ ) . $\dim V=k$ , $k=n+1$
$(k-1)$ $V\cap S^{n}$ , $V\cap S^{n}$
$G$ Gauss $S=$ ($C,$ $V$ \cap Sn, $X$)
$\mathrm{t}$
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1 . 1 .
8. $G$ 1 . $G$ 1 , $B=0$
, $G$ Gauss $S^{n}$ , $3\leq k\leq n$
.
$S^{2}$ , .
2. 1 $C$ $S^{2}$ , $G$ 1
. $G$ Gauss $S=$ ( $S^{2},$ $S$n, $X$)
.
( ) $S^{2}=U_{1}\cup U_{2}$ , $U_{1}$ $U_{2}$ $C$
$S^{2}$
$U_{j}$ $(j=1,2)$ . 1 $G|_{U_{j}}(j=1,2)$
Gauss $S_{j}=$ ( $U_{j},$ $S$n, $\Psi_{j}$ ) .
$k=n+1$ , $U_{1}$ $U_{2}$ 2 $U_{1}$ $U_{2}$
$\Psi_{1}=$ 2




. , $k=n+1$ $G$ Gauss
$S=$ ( $S^{2},$ $S$n, $X$) .
$3\leq k\leq n$ , $(k-1)$ $V\cap S^{n}$
$G$ Gauss $S=$ ( $S^{2},$ $S$n, $X$ )
r
$T^{2}$ , .
3. $C^{\infty}$ $G:T^{2}arrow Q_{n-1}(n\geq 3)$ $\mathrm{r}$ $k\geq 3$
. $C$ $z_{0}$ , $z_{0}$ $(U, z)$
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, $C^{\infty}$
$E^{T}=$ ( $E_{1}$ , E2) : $U0arrow St(n+1,2)$ ,
$E^{N}=$ $(E_{3}, |1 , E_{n+1})$ : $U_{0}-St(n+1, n-1)$
$E=$ ( $E^{T},$ $E$N): $U_{0}arrow SO(n+1)$ 1
$(\mathrm{i})-(\mathrm{i}\mathrm{v})$ . , $T^{2}$
$(\hat{T}^{2}, T2,\hat{\pi})$ $G\circ\hat{\pi}$ Gauss $S=$ ($T^{2},$ $S$n, $X$ )
$N_{\ovalbox{\tt\small REJECT}}$ $Z$ . $\Gamma$
$\varphi$1 $(z)=z+a_{1}$ , $\varphi 2(z)=z+a_{2}$
($z\in C,$ $a_{1}$ , a2 $\in C\backslash \{0\},$ $a_{1}\neq sa_{2},$ $s\in R\backslash \{0\}$ )
$T^{2}=C/\Gamma$ $C$ . $k_{1},$ $k_{2}$
$\in N$ , $\Gamma$ ( $k_{1}a_{1},$ $k$2a2) $\varphi_{1}^{k_{1}}$ $\varphi_{2}^{k_{2}}$ $\Gamma(a_{1}, a_{2})$
. $\Gamma=\Gamma(a_{1}, a2)$ . $C/\Gamma$ ( $k_{1}a_{1},$ $k$2a2)
$T^{2}(k_{1}a_{1}, k_{2}a_{2})$ $z\in C$ ,
$z=$ ($t_{1}+$ l1)k1a1 $+$ ($t2$ $+$ l2)k2a2, $0\leq t_{1},$ $t_{2}<1$
$l_{1},$ $l_{2}\in Z$ . $\pi_{k_{1}k_{2}}$ : $Carrow T^{2}$ ( $k_{1}a_{1},$ $k$2a2)
$\pi$k,k20) $=\pi$k1k2 $((t_{1}+l_{1})k_{1}a_{1}+(\mathrm{f}_{2}+l_{2})k_{2}a_{2})=\mathrm{t}_{1}k_{1}a_{1}+\mathrm{t}_{2}k_{2}a_{2}$
. $[z]=\pi_{k_{1}k_{2}}(z)(z\in C)$ $\text{ _{}\circ}$
$k_{1},$ $k_{2}\in N$ , C $\tilde{\pi}_{k}$1k2: $T^{2}(k_{1}a_{1}, k_{2}a_{2})arrow T^{2}(a_{1}, a_{2})$
$G_{k_{1}k_{2}}$ : $T^{2}(k_{1}a_{1}, k_{2}a_{2})arrow Q_{n-1}$
$\tilde{\pi}_{k_{1}k_{2}}([z])=\pi_{11}(z)$ $(z\in C)$ , $G_{k_{1}k_{2}}=G\mathrm{o}$ $k_{1}k_{\mathit{2}}$
. $\Gamma$ $C^{\infty}$
$\tilde{G}$ : $C-Q_{n-1}$ ($z\mapsto G\mathrm{o}\pi_{1}$1(z))
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. $G$ $\tilde{G}$ 1 $\tilde{G}$ Gauss
$\tilde{S}_{1}=$ ( $C,$ $S$n, $\tilde{X}_{1}$ ) $\text{ }$ . $C^{\infty}$ $$ $\tilde{X}_{j}$ : $C$ $arrow$
$S^{n}$ $(j=2,3)$ $\tilde{X}_{2}=\tilde{X}_{1}0\varphi_{1},\tilde{X}_{3}=\tilde{X}_{1}\circ\varphi_{2}$ , $\tilde{S}_{j}=$ ( $C,$ $S$n, $\tilde{X}_{j}$ )
$\tilde{G}$ Gauss .
$k=n+1$ . $\tilde{S}_{1},$ $S$\tilde 2, $\tilde{S}_{3}$ Gauss $\tilde{G}$
2
$\tilde{X}_{1}=\pm X1$ $0\varphi 1=\pm X1$ $0\varphi$2
. 4 :
(1) $\tilde{X}_{1}=\tilde{X}_{1}0\varphi_{1}=\tilde{X}_{1}0\varphi_{2}$ , (2) $\tilde{X}_{1}=-\tilde{X}_{1}0\varphi_{1}=\tilde{X}_{1}0$ \mbox{\boldmath $\varphi$}2
(3) $\tilde{X}_{1}=\tilde{X}_{1}0\varphi_{1}=-\tilde{X}_{1}0\varphi_{2}$ , (4) $\tilde{X}_{1}=-\tilde{X}_{1}0\varphi_{1}=-\tilde{X}_{1}0\varphi_{2}$.
Case(1): $\varphi\in\Gamma$ , $\tilde{X}_{1}=\tilde{X}_{1}0\varphi$ . $C^{\infty}$
$X$ : $T^{2}arrow S^{n}$
$X([z])=\tilde{X}_{1}(z)$ $(z\in C)$
. , $G$ Gauss $S=$ ($T^{2},$ $S$n, $X$)
.
Case (2): $C^{\infty}$ $\tilde{X}_{4}$ : $C$ \rightarrow Sn $\tilde{X}_{4}=\tilde{X}_{1}\circ\varphi_{1}2$
. $S_{1}$ $\tilde{S}_{4}=$ ( $C,$ $S$n, $\tilde{X}_{4}$ ) Gauss ,
2 $\tilde{X}_{1}=\pm\tilde{X}_{1}\circ\varphi_{1^{2}}$ . , 2 :
(i) $\tilde{X}_{1}=\tilde{X}_{1}0\varphi_{1}2$ , (ii) $\tilde{X}_{1}=-\tilde{X}_{1}0\varphi_{1}2$ .
Cas (i): $C^{\infty}$ $X_{21}$ : $T^{2}(2a_{1}, a_{2})arrow S^{n}$
$X_{21}([z])=\tilde{X}_{1}(z)$ $(z\in C)$
, $S_{21}=$ $(T^{2}(2a_{1}, a2)$ , $S^{n},$ $X_{21})$ , Gauss
$G_{21}$ .




, (2) , $T^{2}$ $(\hat{T}^{2}, T2,\hat{\pi})$ $G\circ\hat{\pi}$
Gauss $S=$ ($T^{2},$ $S$n, $X$ ) . , $\hat{T}^{2}$
$T^{2}$ $T^{2}(2a_{1}, a_{2})$ .
Case (3): , $\hat{T}^{2}$ $T^{2}$ $T^{2}(a_{1},2a_{2})$
Case(2) .
Case(4): $\hat{T}^{2}$ $T^{2},$ $T^{2}(2a_{1}, a_{2})$ , $T^{2}(a_{1},2a_{2}),$ $T^{2}(2a_{1},2a_{2})$
Case(2) .
$3\leq k\leq n$ , 7 $T^{2}$
$(\hat{T}^{2}, T2,\hat{\pi})$ $G\mathrm{o}\hat{\pi}$ Gauss $S=(T^{2},$ $V$ \cap
$S^{n},$ $X)$ .
$RP^{n}$ $n$ .
4. $M$ , $C^{\infty}$ $G:Marrow Q_{n-1}(n\geq 3)$
. $k\geq 3$ $C$ $z_{0}$ , $z_{0}$
$(U, z)$ , $C^{\infty}$
$E^{T}=$ ( $\dot{E}_{1}$ , E2) : $U_{0}arrow St(n + 1,2$ ),
$E^{N}=$ $(E_{3}, \cdot\circ \mathrm{C}, E_{n+1})$ : $U_{0}arrow St(n+1, n-1)$
$E=$ ( $E^{T},$ $E$N): $U_{0}arrow SO(n+1)$ 1
$(\mathrm{i})-(\mathrm{i}\mathrm{v})$ . , $S=$ ($M,$ $R$Pn, $X$ )
, $S$ $G$ Gauss $S^{n}$
.
( ) $\pi$ : $S^{n}arrow RP^{n}$ . 3 ,
$m_{0}\in M$ , $m0$ $U_{0}$ , $G|u_{0}$
Gauss $\hat{S}_{0}=$ ( $U_{0},$ $S$n, o) . $\Psi_{0}=\pi 0\hat{\Psi}_{0}$
, $S_{0}$ $=(U_{0}, RP^{n}, \Psi_{0})$ , $S_{0}$ 4
$\hat{S}_{1}=$ ( $U_{1},$ $S$n, $\hat{\Psi}$1). $\hat{S}_{2}=$ ( $U_{2},$ $S$n, $\hat{\Psi}_{2}$ )
. $\Psi_{1}=\pi\circ\hat{\Psi}_{1}$ , $\Psi_{2}=\pi\circ\hat{\Psi}_{2}$ , $S_{1}=$ ( $U_{1},$ $R$Pn, $\Psi_{1}$ ), $S_{2}=$
$(U_{2}, RP^{n}, \Psi_{2})$ . $W=U_{1}\cap U_{2}\neq\emptyset$ ,
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$\Psi_{3}|_{U_{j}}=\Psi$j $(j=1,2)$
$S_{3}$ $=(U_{3}, RP^{n}, \Psi_{3})(U_{3}=U_{1}\cup U_{2})$
=
$U_{3}=U_{1}\cup U_{2},$ $W=U_{1}\cap U_{2}\neq\emptyset$ . 2 $W$
$W_{0}$
$\hat{\Psi}_{1}|_{W_{0}}=\pm\hat{\Psi}_{2}|w_{0}$
. $C^{\infty}$ $\Psi_{3}$ : $U_{3}arrow RP^{n}$
$\Psi_{3}|_{U_{\mathrm{j}}}=\Psi_{j}$ $(j=1,2)$
, $S_{3}$ .
$M$ . 3 $M$
$U$ , $S_{U}=(U,$ $R$Pn,
$\Psi)$ . $M$ ,
$U_{1}$ , $|$ , $U_{s}$ $M$ . ,
$S=$ ($M,$ $R$Pn, $X$ ) .
$M$ , $\overline{K}_{j}$
$M=\cup K_{j}j=1\infty$ , $\overline{K}_{j}\subset K_{j+1}$
$M$ $\{K_{j}\}$ . $j$
, ,
$\Psi_{j+1}|_{K_{j}}=\Psi_{j}$ $(j=1,2, \cdot\urcorner.)$
$S_{j}=$ ( $\overline{K}_{j},$ $R$Pn, $\Psi_{j}$ ) .
$X|_{K_{j}}=\sim j$ $(j=1,2\cdot(1)$





$V\cap S^{n}$ , $S=$ ($M,$ $R$Pn, $X$ )






$\Psi\in C^{m}$ $|\Psi|$ $|\Psi|^{2}=<\Psi,$ $\Psi$ > .
$S=$ ($M,$ $S$n, $X$ ) , $C^{\infty}$ $X$ : $Marrow S^{n}$
, $M$ $(U, z=u_{1}+\sqrt{-1}u_{2})$ (U
) , $U$
$| \frac{\partial X}{\partial u_{1}}|2 =| \frac{\partial X}{\partial u_{2}}|^{2}=\lambda^{2}$, $\lambda>0$
. $\tilde{H}$ $S$ $R^{n+1}$ ,
$\frac{4}{\lambda^{2}}\frac{\partial^{2}X}{\partial z\partial\overline{z}}=2\tilde{H}$
. $U$ , $X_{z}=\psi\Phi$ $C^{\infty}$
$\Phi:Uarrow C^{n+1}\backslash \{0\}$ , $\psi$ : $Uarrow C\backslash \{0\}$
. Gauss $\Phi=(\varphi_{1},$ ’ , $\varphi_{n+1}$ ) $U$
$\sum_{k=1}^{n+1}(\varphi_{k})^{2}=0$
=




. $S$ $S^{n}$ , $U$ $z$
$V(z)\neq 0$ , $C^{\infty}$ $\theta$ : $Uarrow R$ ,
$V(z)=e^{i}$0 $(z)$ R(z), $V(z)\neq 0$ , $R(z)\in R^{n+1}$ $(z\in U)$ , (4)
$\theta_{z\overline{z}}=1\mathrm{m}\{\eta_{z}\}$ (5)
$H_{0}$ $S$ $S^{n}$ . $R^{n+1}$
$H_{0}(z)=(X$ (z), $H(z))(z\in M)$ $C^{\infty}$
$H:Marrow R^{n+1}$ $H_{0}$ ffl .
$H=\tilde{H}+X$ , $<H,$ $\Phi>=0$ (6.)
. (3)
$X=H- \frac{\overline{\psi}^{-1}}{|\Phi|^{2}}V$ (7)




. $G$ $H$ .
$<H,$ $\Phi_{\overline{z}}>=\frac{|V||H|^{2}e^{-i\alpha}}{\sqrt{1+|H|^{2}}}$ , (9)
$i \alpha_{z}=2(\log|\Phi|)_{z}+\frac{1}{2}(\log(1+|H|^{2}))_{z}$








$G:Marrow Q_{n-1}(n\geq 3)$ , $H$ : $Marrow R^{n+1}$
$C^{\infty}$ . $G$ $M$ $(U, z)$ $C^{\infty}$ $\Phi$ :
$Uarrow C^{n+1}\backslash \{0\}$
$G(p)=[\overline{\Phi}(p)]$ , $p\in U$
. $C^{\infty}$ $\eta:Uarrow C$ $V:Uarrow C^{n+1}$
$\eta=\frac{<\Phi_{\overline{z}},\Phi>}{|\Phi|^{2}}$ , $V=\Phi_{\overline{z}}-\eta\Phi$
. .
$V=e^{i\theta}R$ , $V(z)\neq 0$ , $R(z)\in R^{n+1}$ $(z\in U),$ $(12)$
$\theta_{z\overline{z}}=1\mathrm{m}\{\eta_{z}\}$ , (13)
$<H,$ $\Phi>=0$ , (14)
$<H,$ $\Phi_{\overline{z}}>=\frac{|V||H|^{2}e^{-i\theta}}{\sqrt{1+|H|^{2}}}$ , (15)
$i\theta$z $=2( \log|\Phi|)_{z}+\frac{1}{2}(\log$ ( $1+|$H$|^{2}$))
$z$






$M$ $(\hat{U}, w)$ . $U\cap\hat{U}\neq\emptyset$ $U$ (12)-
(17) , $U\cap\hat{U}$ $\hat{U}$ $\hat{\Phi},$ $\eta$^, $\hat{V},$ $\ovalbox{\tt\small REJECT}$
. $U$ $\hat{U}$ $G$ $H$
. (12)-(17) $U$ , $U\cap\hat{U}\neq\emptyset$ ,
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$\hat{U}$ . , $M$ , $M$
.
$S=$ ($M,$ $S$n, $X$ ) Gauss $G$ $H$
(12)-(17) . , $M$
(12)-(17) $C^{\infty}$
$G:Marrow Q_{n-1}$ $H$ : $Marrow R^{n+1}$ , Gauss $G$
, $H$ $S=$ ($M,$ $S$n, $X$ )
. .
9. (U, $z$ ) $U$ $M$ . $U$
$G$ $H$ (12)-(17) . $C^{\infty}$ $\psi$ : $Uarrow$
$C\backslash \{0\}$ $U$








$\theta-\alpha\equiv 0$ mod $\pi$








$= \epsilon H_{z}-\frac{\partial}{\partial z}(\frac{\sqrt{1+|H|^{2}}e^{-i\alpha}}{|V|}V)$ $(\epsilon\pm 1)$
, $U$
$X=( \epsilon H-\frac{\sqrt{1+|H|^{2}}e^{-1\alpha}}{|V|}.V$) $+A0=( \epsilon H-\frac{\overline{\psi}^{-1}}{|\Phi|^{2}}V)+A_{0}$
. , $A_{0}\in R^{n+1}$ . $U$ $\epsilon=1,$ $A_{0}=0$
$X=H$ $- \frac{\overline{\psi}^{-1}}{|\Phi|^{2}}V$
. ,
$\psi=\frac{|V|e^{-i\alpha}}{|\Phi|^{2}\sqrt{1+|H|^{2}}}$ , $\alpha\equiv\theta$ mod $2\pi$
. ,
$H,$ $V>=<H,$ $\Phi_{\overline{z}}-\eta\Phi>=<H,$ $\Phi_{\overline{z}}>$
$\alpha\equiv\theta \mathrm{m}$od $2\pi$ $|X|=1$ .
9 $X$ $M$ .
10. $S_{1}=$ ($M,$ $S$n, $X$ ) $S_{2}=$ ($M,$ $S$n, Y) $S^{n}$
. $S_{1}$ $S_{2}$ Gauss
$\mathrm{Y}=cX+X_{0}$
. , $c$ 0 , $X_{0}\in R^{n+1}$













11. 10 , $C^{\infty}$ $H_{1}$ : $Marrow R^{n+1}$




( ) 9, 10
$\mathrm{Y}=cX+X_{0}=c(H_{1}-\frac{\overline{\psi}^{-1}}{|\Phi|^{2}}V)$ $+X_{0}$
. ,










12. $S_{1}=$ ($M,$ $S$n, $X$ ) $S_{2}=$ ( $M,$ $S$n, Y) Gauss
$G:Marrow Q_{n-1}$ $H$ : $Marrow R^{n+1}$
. , .
$(1)H\neq 0$ , $\mathrm{Y}=X$ .
$(2)H=0$ , $\mathrm{Y}=\pm X$ .
( ) 11 $H=H_{1}=H_{2}$ .
.
5. ([3]) $M$ , $C^{\infty}$
$G:Marrow Q_{n-1}(n\geq 3)$ , $H$ : $Marrow R^{n+1}$
. $G$ $H$ $M$ (12)-
(17) . , Gauss $G$ ,
$H$ $S=$ ($M,$ $S$n, $X$ ) .
5 $G$ $C^{\infty}$ $\Phi$ : $Uarrow C^{n+1}\backslash \{0\}$
$G=[\overline{\Phi}]$ , , $U$ $M$
. $V$ (2) . 5 $C^{\infty}$
$X:Marrow S^{n}$ 9 (18) $\psi$
$X=H- \frac{\overline{\psi}^{-1}}{|\Phi|^{2}}V$
.
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